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one-fifth of the value of the magnetic moment, 
92-7 x io~ 22 , for the electron moving in a circular orbit. 

Sir Oliver Lodge has directed attention to the im¬ 
portance of all cases where commensurable numbers 
enter into physical problems. Mr. Chalmers thinks 
that the present result indicates that, in mag¬ 
netic materials, there is a unit of five (or 
ten) atoms, which has a constant number of mag¬ 
netons. Since in the last resort we must consider 
magnetism to be an atomic property, I should prefer 
to regard the result as affording further evidence for 
the view that the magnetic effects of the complex 
nucleus must be taken into consideration. The mag¬ 
neton may then result as a difference effect. 

To make this clearer, it may be worth while dis¬ 
cussing a simple illustrative model. Prof. Peddie has 
put forward some interesting suggestions as to the 
structure of the atom in the February number of the 
Philosophical Magazine. He supposes that the atom 
may be built up of concentric spherical shells of elec¬ 
trification, which may be in rotation round a common 
axis. Following this suggestion, suppose we have a 
uniform sphere of positive electrification of radius A 
rotating with angular velocity O. Outside this, sup¬ 
pose we have a single ring containing n (from i to 8) 
valency electrons. The remaining negative electrifica¬ 
tion may be relegated to a central core having no rota¬ 
tion. Then the magnetic moment of the rotating 
sphere may be taken as J K-VU, where E is the total 
positive charge, which we shall assume equal to Ne. 

We have no direct evidence as to the value of A 2 Q, 
but if for convenience we assume that it has the same 
value as u 2 m for a ring electron, we obtain the result 
that the magnetic moment of the rotating core is 
equivalent to 2N magnetons. The resultant magnetic 
moment for such a model would be the difference be¬ 
tween the 2N magnetons of the core and the 5 n mag¬ 
netons of the ring. This is only intended to illustrate 
the way in which the magneton may be introduced as a 
unit for measuring magnetic moments without in¬ 
volving the necessity of a single magneton existing 
as an independent entity. If the core of an atom is 
built up of a and (3 particles in orbital motion, the 
experimental results of Weiss indicate that the re¬ 
sultant magnetic moment of these particles can be 
expressed in terms of the magneton. 

H. S. Allen. 

Wheatstone Laboratory, King’s College, 

London, W.C. 


Origin of Structures on the Moon’s Surface. 

In Nature of February 5 Dr. Johnston-Lavis 
writes, “the more I compare the moon’s surface with 
volcanic vents, in different parts of this world, the 
less I see a resemblance between the two,” and “ the 
more does the planetoid and meteorite projectile theory 
become acceptable.” 

G. K. Gilbert, in his address to the Philosophical 
Society of Washington, 1892, gives an extremely in¬ 
teresting summary of the various theories to account 
for the features of the moon’s face. After a very 
clear description of the phenomena to be accounted 
for, he accepts the meteorite theory with modifica¬ 
tions. He remarks that, if the so-called craters of 
the moon were due to the impact of meteors, their 
form would be for the most part elliptical, whereas, 
in fact, they are circular. His own theory is that the 
earth was at one time attended by a ring similar to 
that which encircles the planet Saturn, and that this 
afterwards “ gradually coalesced, gathering first 
around a large number of nuclei, and finally all 
uniting in a single sphere,” the moon. He attempts 
to show that this hypothesis accounts for the facts. 
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In Nature (vol. xxv., p. 243, 1862) I suggested 
that when, according to Sir G. H. Darwin’s view, 
the moon broke away from the earth and commenced 
an independent existence, the scar left by ihe great 
catastrophe forms now the basin of the Pacific Ocean. 
The same idea was elaborated five years later 
by Prof. Pickering (Journal of Geol., vol. xv.. 
No. 1, 1907). It is evident that if the Pacific Ocean 
indicates the place from which the moon departed, 
the continents surrounding it must have been then in 
existence and the earth covered with a solid crust. 
Both Prof. Pickering and myself make this assump¬ 
tion. The question which I would ask, therefore, is this : 
Does the moon’s surface bear traces of this mode 
of origin? 

The materia! detached from the earth would have 
been partly solid, derived from the cooled crust, and 
partly liquid, derived from the molten substratum. 
The expulsion would have been probably explosive, 
owing to the gases dissolved in the substratum. The 
material w'ould consequently have been scattered. 
Subsequently it would have collected about its centre 
of gravity, the smaller masses falling in last. The 
paths of the falling masses would have been radial. 
What the telescope now reveals would be the final 
effect after the mass had settled into the spherical 
form. May not, then, the circular so-called craters 
have been caused by the impact of fragments of the 
solid crust, and may not the mountains of the moon 
be also angular portions of the earth’s crust projecting 
above the mean spherical surface of the moon ? 

The above suggestions do not exclude the pos¬ 
sibility of true meteors also having fallen, and left 
their mark upon the moon, but it is not probable that 
many large meteors have struck the moon, because 
they are rare upon the earth, and if many siderites 
had so fallen, the moon’s specific gravity would have 
been higher than it is, viz., about 3. 

It has occurred to me to inquire at what distance 
from the earth’s surface the centrifugal force would 
balance the earth’s attraction, because it is difficult to 
see how the material, which is supposed to have been 
detached from the earth to make the moon, could have 
got away until that distance was reached. 

This condition is expressed by the equation, 

aa >i =g~ y where a is the earth’s radius, 20,926,202 ft., 

w the angular velocity, assumed in this case to be 
2tt /18,000 seconds, g gravity, 32 ft. a second, and r 
the distance from the centre required. From this I 
get the required distance from the earth’s surface, 
viz., r— a., equal to 53,205,200 ft., or more than double 
the earth’s radius. How this distance could be reached 
seems unaccountable. 

Sir G. H. Darwin, in the summary of his paper 
on the remote history of the earth, does not refer to 
this point; but since his theory has been adopted 
without demur by Sir Robert Ball and Prof. Picker¬ 
ing, the difficulty which strikes me must be more 
apparent than real. Can some reader of Nature 
explain it? O. Fisher. 

Graveley, Huntingdon. 


I have read with a great amount of interest the 
letter by Dr. Johnston-Lavis which appeared in the 
issue of Nature for February 5, as regards the ray 
systems of the moon from a vulcanologist’s point of 
view. Even taking into consideration his explana¬ 
tions, however, I cannot now help comparing the 
moon with our own planet, especially when Laplace’s 
nebular hypothesis, and subsequent theories in refer¬ 
ence to the relation of the moon to the earth are con¬ 
sidered, wffiich seem to prove conclusively that the 
j moon was once a portion of this world. Then with 
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regard to his remarks about the lava flows from a 
crater, though I am by no means an authority upon 
this subject, such as Dr. Johnston-Lavis, I would 
beg to point out that the lava from the crater of 
Skaptar Jokul in the year 1783 formed two main 
streams which flowed for a distance of forty to fifty 
miles each, and varied in thickness or depth from 
600 to 1000 ft. Now I cannot help thinking that such 
streams, only so much bigger, might have flowed 
from the craters of the moon, and it is well known 
that enormous floods have issued from volcanoes in the 
Sandwich Islands without much eruption of rocky, or 
pumaceous ddbris, which might hide the effect of the 
lava, as Dr. Johnston-Lavis suggests, though Prof. 
Pickering puts forward the suggestion that it is some 
material, such as pumice, which we see in the moon’s 
rays. Apart from which geologists tell us that appar¬ 
ently in prehistoric times lava seems to have issued 
from vertical fissures, and deluged large areas, as is 
well seen in the great basalt plain of Snake River, 
Idaho, North America. Assuming that these fissures 
were caused by the contraction of the earth’s outer 
crust when cooling, and again comparing the moon 
with the earth, we at least come to Nasmyth’s well- 
known theory as regards these ray systems, though 
the manner in which these peculiar phenomena radiate 
from the craters still seems to suggest to me the 
same actions which took place from Skaptar Jokul, 
and in the Sandwich Islands. However, assuming 
Dr. Johnston-Lavis to be correct in his objections to 
this theory, I should like to know if he considers 
Nasmyth’s theory any more likely to solve this in¬ 
teresting problem? 

Then wjth reference to the meteorite theory, it 
seems to me that this scarcely satisfies all the objec¬ 
tions. In the first place, these rays are in many cases 
as wide as ten to twenty miles, and of a very consider¬ 
able length, and it would take a meteor or other body 
of excessive size to cause such markings, apart from 
which the speed would have to be truly prodigious, 
and, however horizontally the object was approaching 
the lunar surface, the gravitational attraction, though 
comparatively slight, would tend to divert the path 
into a vertical one to some other portion of the sur¬ 
face. Again, it is a curious coincidence that by far 
the greater number of these rays radiate from the 
principal craters, and if the meteorite theory is correct, 
how is it they crossed such a huge-walled crater as 
Clavius without apparently breaking down its wails, 
though leaving their marks? The rills and clefts 
certainly lend themselves to this theory, though when 
we consider the Sirsalis cleft, 300 miles long, and that 
there are no fewer than forty in the interior of Gas¬ 
sendi, it becomes difficult to explain even these. 

I certainly agree with Dr. Johnston-Lavis, that a 
practical astronomer with a high-power instrument 
ought to collaborate with a thoroughly practical vul- 
canologist, when perhaps some satisfactory explana¬ 
tion would be arrived at. Until then, I am afraid 
things will have to remain as they are. 

C. Hubert Plant. 

Lichfield Road, Walsall, February 10. 


The Discovery of Australia. 

In a note in Nature of November 27, 1913 (p. 379) 
relative to the Houtman’s Abrolhos Islands, the re¬ 
mark is made:—“The wreck of the Dutch East 
India Co.’s ship, the Batavia, under the command of 
Capt. Pelsart, in 1629, is said to have led to the 
first recorded discovery of Australia.” 

Without entering into the vexed question of who 
first discovered Australia, I may point out that there 
are records of more than a dozen visits of Dutch 
ships and one English shin to the northern and 
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western coasts of Australia before 1629. In fact, the 
general outline of the whole of the present State of 
Western Australia and of the Gulf of Carpentaria 
was known to the Dutch before that date. 

The Abrolhos Islands were discovered by the ships 
Dordrecht and Amsterdam, under the command of 
Frederik de Houtman, whose name they still bear, in 
1619 (vd. Heeres, “The Part Borne by the Dutch in 
the Discovery of Australia”). They were rediscovered 
by the ship Tortelduif in 1624, and the East India Co. 
recognised their danger to navigation, and had accord¬ 
ingly issued warnings to the commanders of all its 
vessels before Pelsart sailed from Holland. 

From a scientific point of view the wreck of the 
Batavia is of most interest, because it led to the 
discovery of the first member of the kangaroo family, 
viz., the Dama Wallaby, Macropus eugenii, which is 
plentiful on the two largest islands of the group. 

As it is generally supposed that the first discovery 
of the kangaroo was made by Sir Joseph Banks on 
Captain Cook’s first voyage in 1770, 1 think that 
zoologists may find Pelsart’s account of this smaller 
species, written nearly 150 years earlier, of interest. 

He says :—“We found in these islands large num¬ 
bers of a species of cats, which are very strange 
creatures; they are about the size of a hare, their 
head resembling the head of a civet-cat; the fore¬ 
paws are very short, about the length of a finger, on 
which the animal has five small nails or fingers, 
resembling those of a monkey’s forepaw. Its two 
hind legs, on the contrary, are upwards of half an 
ell in length, and it walks on these only, on the flat 
of the heavy part of the leg, so that it does not run 
fast. Its tail is very long, like that of a long-tailed 
monkey; if it eats, it sits on its hind legs, and clutches 
its food with its forepaws, just like a squirrel or 
monkey. 

“Their manner of generation or procreation is 
exceedingly strange and highly worth observing. 
Below the belly the female carries a pouch, into which 
you may put your hand; inside this pouch are her 
nipples, and we have found that the young ones grow 
up in this pouch with the nipples in their mouths. 
We have seen some young ones lying there, which 
were only the size of a bean, though at the same 
time perfectly proportioned, so that it seems certain 
that they grow' there out of the nipples of the 
mammae, from which they draw their food, until 
they are grown up and are able to w'alk. Still, they 
keep creeping into the pouch even when they have 
become very large, and the dam runs off with them 
when they are hunted.” W. B. Alexander. 

The Western Australian Museum and Art Gallery, 
Perth, Western Australia, January 10. 


DAILY SYNOPTIC CHARTS OF 
THE NORTHERN HEMISPHERE AND 
ABSOLUTE UNITS. 

O N January 1 of this year, as already men¬ 
tioned in the Notes of the issue of Nature 
for February 5, the Weather Bureau of the United 
States commenced the issue of a daily weather 
map of the northern hemisphere, compiled from 
observations received daily at Washington by 
telegraph. 

In addition to the regular reports from the 
United States and Canada, represented in the 
well-known daily weather map of the bureau, 
reports are obtained from upwards of forty 
stations, which are sufficiently distributed in lati¬ 
tude and longitude to form the basis of a chart 
of isobars and isotherms for the northern hemi- 
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